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2 genes in the region to identify potential CGs. Any annotated gene encoding a putative heavy-metal transporter was selected for further analysis.
Plant culture condition and cDNA samples preparation
The plant culture condition for gene expression was described by (Wang et al., 2011) .
Specifically, seeds of Westag 97 and AC Hime were sterilized with 5% NaOCl for 5 minutes and rinsed with ddH 2 O three times. The sterilized seeds were germinated on ddH 2 O soaked filter paper in glass petri plates at room temperature for 7 days. Then the seedlings were transferred to MS basal salt with minimal organics, pH 5.7 (Sigma) in a growth chamber under 16 hours light/ 8 hours dark, at 25 ˚C and 70% humidity. After 15 days, the plant roots were placed in nutrient solution that contained 0 μM (control), 0.1 μM (low concentration) or 1.6 μM (high concentration) CdSO 4 . The pH of the nutrient solution and the low and high Cd concentration were based on Cd levels in soil solutions of lowly Cd-polluted and highly Cd-polluted soils (Wang et al., 2011) . Leaf, stem and root samples of four plants were collected at four sampling times (2 hours, 6 hours, 12 hours and 24 hours after Cd treatment), snap frozen in liquid nitrogen and stored at -80 ˚C until RNA extraction. The experiment had two replications, to give a total of 144 samples (two genotypes, three tissues, three treatments, four sampling times, and two biological replications).
Cloning of the CG
cDNA samples were prepared as described by Wang et al. (2011) . Root cDNA samples from Westag 97 and AC Hime were amplified as five fragments covering the entire region of the CG using five pairs of primers (S Table 3 ). Full-length cDNAs were amplified using the primer pair GmHMA3-F0 (5'-CTTCCTTTTGAAACGCATAGTG -3') and GmHMA3-R0 (5'-TCACTCGATAACAATTTCGGG -3'). PCR products were purified from 1% agrose gel using QIAquick Gel Extraction Kit (Cat. #: 28706, Qiagen, CA, USA) and were sequenced at Robarts Research Institute (London, Ontario, Canada). 
Sequence and phylogenetic analysis

Expression analysis of the CGs
The 144 cDNA samples (two genotypes, three tissues, three treatments, four sampling times, and two biological replications) described in Wang et al. (2011) were used to measure the expression levels of the CG with the primer pair, 5'-TGCTAGCATTGCTGTGGTTC -3' (forward) and 5'-GCAACAGGTGTGGAGAGGAT -3' (reverse), for both GmHMA3w and GmHMA3a as described by Wang et al. (2011) . ACT3, PP2A, ELF1B and F-box (Wang et al., 2011) were used as reference genes in qRT-PCR analysis. Baseline and threshold cycle (Ct value) were automatically determined with Bio-Rad CFX manager v1. 6. 541.1028 using the default parameters. The ΔΔCt method was used to evaluate the quantities of each amplified product using Bio-Rad CFX manager v1. 6. 541.1028. Dunnett's test (P < 0.05) was conducted for the mean values (SAS 1999).
Validation and genotyping of the single nucleotide change
To validate the single base change occurred in all high seed Cd accumulators, we amplified and sequenced the CG in 20 soybean genotypes consisting of 7 low and 13
high Cd accumulators (S Table 2 ). The sequencing primers are listed in S Table 3 .
The HRM analysis was used to screen the166 Tables 4 and 5 ). The genotypes were grouped by the software 'Precision Melt Analysis' according to its user manual (Bio-Rad).
Association between low seed Cd concentration and the single nucleotide change
The data of the 22 SSR markers, the seed Cd concentration of the 166 RILs from Jegadeesan et al. (2010) and the HRM genotypic data were used to calculate the map distances (cM) with Mapmaker 3.0 using Kosambi's mapping function (Kosambi, 1944) Analysis of sensitivity to metals in transformed yeast cell
Normal Saccharomyces cerevisiae stain BY4743 (Mat a; his3Δ1; leu2Δ0; met15Δ0; lys2Δ0; ura3Δ0), Cd sensitive strain Δycf1 (Mat a; his3Δ1; leu2Δ0; lys2Δ0; met15Δ0; ura3Δ0; YDR135c::kanMX4), and Zn sensitive strain Δzrc1 (Mat a; his3Δ1; leu2Δ0; lys2Δ0; met15Δ0; ura3Δ0; YMR243c::kanMX4) were purchased from Euroscarf and OsHMA3n (AB559518) from rice, AtHMA1 (AJ872069), AtHMA2 (AY434728),
